Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.006 Å; R factor = 0.061; wR factor = 0.122; data-to-parameter ratio = 12.2.
In the title compound, [Co(C 8 H 8 O 4 )(C 12 H 8 N 2 )(H 2 O) 3 ], the Co II atom is coordinated by two N atoms from a bidentate 1,10-phenanthroline ligand, one O atom from a monodentate 4-cyclohexene-1,2-dicarboxylate ligand and three water O atoms in a distorted octahedral geometry. The mononuclear molecules are engaged in extensive intra-and intermolecular O-HÁ Á ÁO hydrogen-bonding interactions and -stacking interactions [centroid-centroid distance = 3.784 (3) Å ], forming a three-dimensional supramolecular network. 
Related literature

Experimental
Crystal data [Co(C 8 Table 1 Hydrogen-bond geometry (Å , ). Recently, carboxylic acid (as well as carboxylate) has been widely applied in engineering studies of inorganic-organic hybrid materials and the construction of metal-organic coordination supramolecular complexes (Huang et al., 2010; Ockwig et al., 2005; Rao et al., 2004) . Although the Cambridge Structural Database (Allen, 2002) contains a great number of transition metal derivatives of carboxylic acids, the metal derivatives of cis-4-cyclohexene-1,2-dicarboxylate acid documented are surprisingly rare (Kim et al., 2004; Lee et al., 2006) . As part of this ongoing work, the title complex, 3 ], has been prepared and structurally characterized (Fig. 1 ).
In the title compound, the Co et al., 2007; Hou et al., 2007; Zhang et al., 2008) . The crystal packing ( Fig. 2 ) exhibits intra-and inter-molecular O-H···O hydrogen bonds (Table 1) and π-π stacking interactions [Cg1···Cg2 iii distance is 3.784 (3) Å (iii = -x, 1-y, 1-z) between the centroids of the (N1-C9-C10-C11-C12-C20) and (C12-C13-C14-C15-C19-C20) six-membered rings] forming a three-dimensional supramolecular network.
For the preparation of the title complex, cis-4-cyclohexene-1,2-dicarboxylate acid (0.085 g, 0.5 mmol), Co(NO 3 ) 2 .6H 2 O (0.12 g, 0.5 mmol), phen (0.10 g, 0.5 mmol) and KHCO 3 (0.10 g, 1 mmol) were dissolved in a water/ethanol solution (20 ml, 1:1). The solution was stirred for 3 h at room temperature and filtered. Red block-shaped crystals were obtained from the filtrate after 4 d.
Refinement
H atoms of water molecules were located in a difference Fourier map and refined with distance restraints of O-H = 0.85
(2) Å and H···H = 1.39 (2) Å. All other H atoms were positoned geometrically and refined using a riding model, with C-H = 0.93 Å for C-H aromatic and C-H = 0.97 Å for C-H aliphatic [U iso (H) = 1.2U eq (C)] . The asymmetric unit of the title compound with the atom-numbering scheme and displacement ellipsoids at the 30% probability level. 
Computing details
) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F
2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
